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Japanes Patent N . 3186941 (P3186941) 

(A) Relevance to Claims 

The following is a translation of passages related to claims 
1, 5-8 of the present invention. 

(B) A translation of the Relevant Passages 

[Claim 1] A semiconductor chip, characterized in that it 
comprises: 

a substrate; and 

electrode pads provided on a front side of the 
substrate, 

wherein: 

the substrate has a through hole formed from a back 
side of the substrate for at least one of the electrode pads, 
the through hole reaching a back and having an interior 
wall covered with an insulating film; and 

a metal bump is provided so that the bump is in 
contact with the back of the electrode pads and protrudes 
from the back side of the substrate through the through 
hole having an interior wall covered with an insulating 
film. 
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[Claim 5] A chip-stack semiconductor module, 
characterized in that it comprises a semiconductor chip as 
set forth in any one of claims 1 through 4 stacked 
vertically on another semiconductor chip with an electrode 
pad on a front side of a substrate, 
wherein 

the metal bump on the back side of the semiconductor 
chip and the electrode pad on the front side of the other 
semiconductor chip below the semiconductor chip are 
connected together via an anisotropic conductive film so as 
to face each other. 

[Claim 6] A chip-stack semiconductor module, 
characterized in that it comprises a semiconductor chip as 
set forth in either one of claims 3 and 4 stacked vertically 
on another semiconductor chip with an electrode pad on a 
front side of a substrate, 
wherein 

the metal bump and the electrode pad are connected 
together via the plating layer. 
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[Means to Solve the Problems] To achieve the objectives, a 
semiconductor chip of claim 1 is characterized in that it 
comprises: 

a substrate; and 

electrode pads provided on a front side of the 
substrate, 

wherein: 

the substrate has a through hole extending from a 
back side of the substrate to a back of the electrode pads, 
the through hole having an interior wall covered with an 
insulating film; and 

a metal bump is provided so that the bump is in 
contact with the back of the electrode pads and protrudes 
from the back side of the substrate through the through 
hole having an interior wall covered with an insulating 
film. 



[0014] A chip-stack semiconductor module of claim 5 is 
characterized in that it comprises a semiconductor chip as 
set forth in any one of claims 1 through 4 stacked 
vertically on another semiconductor chip with an electrode 
pad on a front side of a substrate, 
wherein 
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the metal bump on the back side of the semiconductor 
chip and the electrode pad on the front side of the other 
semiconductor chip below the semiconductor chip are 
connected together via an anisotropic conductive film so as 
to face each other. 

[0015] A chip-stack semiconductor module of claim 6 is 
characterized in that it comprises a semiconductor chip as 
set forth in either one of claims 3 and 4 stacked vertically 
on another semiconductor chip with an electrode pad on a 
front side of a substrate, 
wherein 

the metal bump and the electrode pad are connected 
together via the plating layer. 
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(54) MULTI-CHIP SEMICONDUCTOR DEVICE CHIP FOR MULTI-CHIP SEMICONDUCTOR DEVICE AND 
ITS FORMATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multi-chip 
semiconductor device whose device area is small, whose 
constitution is simple and whose thickness is thin by providing a 
connection plug formed of metal in a through hole passing through 
a semiconductor substrate and an inter-layer insulating film and 
electrically connecting one chip with the other chip through the 
connection plug. 

SOLUTION: A metal plug 4 is formed on the outer side of an 
element forming area and the insulating films 5 are provided 
between the metal plug 4 and the silicon substrate 1/the first 
inter-layer insulating film so as to constitute the connection plug. 
The metal plug 4 of the chip 1 1 is electrically connected to the pad 
6 provided for the multilayer wiring layer 3 of the chip 12 through a 
solder bump 8. The chip 1 1 is electrically connected to the chip 1 2. 
The metal plug 4 of the chip 1 2 is electrically connected to the pad 
6 provided for the multilayer wiring layer 3 of the chip 13 through 
the solder bump 8. Thus, the chips 11,12 and 13 are electrically 
connected. Since the chips 11,12 and 13 are stacked, the device 
area is prevented from increasing. 
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(A) Relevance to Claims 

The following is a translation of passages related to claims 
1, 5-8 of the present invention. 

(B) A translation of the Relevant Passages 

[Claim 1] A chip-stack semiconductor device including 
chips being stacked on top of each other, each chip 
including: a semiconductor substrate carrying integrated 
devices on a surface thereof; and an interlayer insulating 
film provided on the surface of the semiconductor 
substrate, 

said chip-stack semiconductor device characterized in 

that: 

at least one of the chips is structured so that the chip 
has a metal interconnect plug in a through hole through 
the semiconductor substrate and the interlayer insulating 
film thereof; and 

the at least one chip having an interconnect plug is 
electrically connected to another chip through the 
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interconnect plug. 

[Claim 2] The chip-stack semiconductor device as set forth 
in claim 1, wherein the at least one chip having an 
interconnect plug is electrically connected to at least one of 
chips positioned directly above and directly below, through 
an interconnect member or both an interconnect member 
and a mounting member. 

[Claim 3] A chip for a chip-stack semiconductor device; 
characterized in that it comprises: 

a semiconductor substrate carrying integrated devices 
on a surface thereof; 

an interlayer insulating film provided on the surface 
of the semiconductor substrate; and 

a metal interconnect plug, provided in a through hole 
through the interlayer insulating film and the 
semiconductor substrate, for making an electrical 
interconnect to another chip. 

[0010] 

[Means to Solve the Problems] 

[Constitution] To achieve the objectives, a chip-stack 
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semiconductor device according to the present invention 
(claim 1) includes chips being stacked on top of each other, 
each chip including: a semiconductor substrate carrying 
integrated devices on a surface thereof; and an interlayer 
insulating film provided on the surface of the 
semiconductor substrate, and is characterized in that: at 
least one of the chips is structured so that the chip has a 
metal interconnect plug in a through hole through the 
semiconductor substrate and the interlayer insulating film 
thereof; and the at least one chip having an interconnect 
plug is electrically connected to another chip through the 
interconnect plug. 
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ioo4 7] sfc, *Mfc»«»c.fc*i,ii\ = >mm. 

2 fcitflg 1 <©JII8l&»fflS£*aTa&jR7*7 ^ 4 fc «fc 
*> » ?-y7ffi±$:&&iLX^2><r>V. F a c e to 
F a c eK±(J? : 7 7 , |§|±t8«1-fc«3fc<0^^y 

[0 0 4 8] £e>K. *-y5TB±o««t:aJi*4rfflv» 
T^feV*©"?, aS«I^J;?»g 1 s/7'^±^g!-r5S63)5 

[0 0 4 9] $?>»C*fc. ^JS7*7^4(i(i. 
iflTa$S!!^;4 s S>a. 
[0 0 5 0] LWot, *«fi»Wcfcixtf, £tO 

[0051] fcis, Ute^ffiTfi, ?-7 7'gc;as3<D#-§- 

7*5 7* 4 £ #T 5 ^ y -?<D±X ifi&f L *, &jg 7" 9 
7MSrfrL-C&88Ta&Sli#V\ T&fc>*b, 
3fe#Ol tt©*-Cfc*7*7 7* 4 fcjgjft Lfcf s- T^fco 

[0 0 5 2] (£2 01ElBga) H2tt, *89!<0fl2 ' 

[0 0 5 3] *HH3gffilt. Hf(of-y7 , l2 fc*rt#8 
gS7"7^ (&JS7*7^*4. «JMI5) **-*-5«-e* 
5. 

[0 0 5 4] fy/i W^SE&S 3 \Zl3irth)XlZ'<y 

f§3IZ%Mb1MZ'*y K6tS«WtS«UTV^. r 
JlKJ:!). 7^7 7*1 14^77*12 t«*»KI»«-t"5i 
tKttS. Sfc. f3-7 , l 2 ©41/7f4lt i£ffl'< 
y^S^LT, ^77*1 3 0)£JiEftj|3K:Klt&il 

7 k 6 icm^wic^s u 7 7- 1 2 a? 7 r 1 3 
t3$5#j<wi&aLTna. -co«t?icur^77*ii , 

1 2 , i 3 mtt*«ttc*K£ft3Ztfc4 ; 5. 

[0055] ^mb^tt-ciiR i nnmmtm&te® 

77^ &H:§|5) fc*LTV»<f^© 

4 mskhnf-y rzws-is ztitx-%tt^\ vt>> 

a. 



(6) 

if 

[0 0 5 6] (ffj3tf>HigJE$l!l) H3tt, *3S?H©SI3 
a. fc*>\ 0K73^^f L 5 L 7 7*^($:igg l !:3tf£;-r5«fB 
1-5. 

[ 0 0 5 7 ] *HJSJ&lilf±. 2oCf-yyi! , 1 2 # 
■fe7 $ 7*S0MEft£K9 Sr5>LTg^1-a^-e*> 

a. 

[0 0 5 8] ^7 7*! <n#iE^S3icgrt-e>jxfc/<y 
io K6«. ^ffl-'<>7*8Sr^LT, «SEi»g«9 ICRIt 
6ixfc/<7 K6{wSSWKSaLTV>a, r©/<7 K6 

c«»wiw&fci.-cva«JiEifts« 9 (c»ite>itfc<a 

C'^K6tt. ^7^1 2 <&£SEiWf 3KRtte>*lfc 
/<7 K6t*ftttfcS«LXV^a,, rttlij;?), fyT 1 
1 14^7 7*1 2 t«ft«»c«K1-5i4:K:45. . 
[0 0 5 9] *IIJ6^a|-Ctlgl0^1E^Etia«J£5a 

20 [0 0 6 0J ZtUZMLX* @2fcjj*T«S: 5C. &*7* 
7^4?;ttof ? 7"l2 7 7*l«fc* 
tfeSE7 , a-7«:fcT5r tm4v^-?, rroj;^ 

[0 0 6 1] (i40l«fi) 14, 0 5*4, 
<n% 4 roHJi^lgfc^ 5 i-Arf-J-y ■7*m#&Wtt?- y 

[0 0 6 2] ST, 134 (a) (C^Ti^t;, ^av 
£«10S:ffltt5. rco->y =>S«l OttSf-T-^ 
^«ot><73-c-fo"9, ^oiliif i©lf B i«gii i -ca 
30 fcftTi^a. rojRiojinfftttai mttfticii, 2 
fk->y pes i o 2 £^7^>-7'il«it:!4!mH 

[0 0 6 3] &lw[l4 (b) (w^TJ: 5 (C, S i 0 2 
?>/faJ¥S 1 nmC^^/^-yi 2£3ll£>j§iaif6 
til l±lc^fixUtm, ^7/^-^1 2lr-v7^ 
1CLT, ^y?-y71ixft?%1JWR 1 EtelCT. ^ 

iw«ra«»Ki ii34t;->!; =>ssi oixyfv 

^Tar iici Si<olP B ljggKi 1 ^ITiiL. 
oS/» = v»Kl 0SrjraL*^3Ll 3***1-5. C 
40 <o«. 5L1 3<0JgjeoRlw4Cfc->>> a>S«i 0OX 
Pfearl£l^Tafcto<75r--^Sr'fT*^ r. tis» S Lv\ 
[0 0 6 4] ->y = vgffii oic±5it57Lrogg$iii 0 
OMm-Cfca. m<cmi<OSPfl»gtKl KOWStJD 

[0 0 6 5] ->y =>£ffil 0£R I Ettts 

y^V^L-CTLSrJgfigL. 9:l-|g 1 OSBJJggiffii ifr 

J6il:^l lKi'J-Vli =">5Sl OrR I ESICTiy 

so f->7*Lr, ?li 3fcjgj$-racii>3rf£-c-fe.5. 
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[0 0 6 6 J -<TC#£. ftSJOis/^^^CD^ICffl^S 
■7^?^-Vi LTIi, S i Oj^A 1 1 2 O3 

[0 0 6 7] 7L1 3 (miiTL) ZWii&lr bUHHS. 

tfip. fc*S, R I E*fcl43fciy^>^t. 
5. 

[0 0 6 8 ] ftl:B4 (c) fcffri5li, ±SI1I?S 
10 0 nm<DS i O2 K. 1 0 0 nmWS i 3 N4 
K*LPCVDfefcJBPTJWfc*aL-C» Si0 2 /S 
i 3N4 toaSJfeaRl 4 (Sgl<73«&»R) «r»*1" 

[0 0 6 9] ftCB4 (d) CftJ:?!:, tl/?^ 
tft54Iil 5&?Ll 3 A^ffi^o ff £ tC±S!CBfi£ 

l-c. tl 1 3 &&hr 1 5 -ca»atr. 

[0 0 7 0] r~T\ &fcmi 5 t LTflt, flittfW 
K, MoBt. N i *. T i H. rixib<75£Jg-> y K 

11, fflillCVDS, X'<y*m±itt±* s^Jfctffctf 

[0 0 7 1 I&ICH5 (e) lZ^-f i 5 t-, CMPSH> 

i©*iB3*j«aii-5*-c. ^mmi 5, awttiuii 4 

[0 0 7 2] ml**. 7L13iC^S^ (££7*7^) 
9H"3 (Hi 4. Ill 5) . 

[0073] fcicH 5(f) ic^-f i 5 fc. -> y = 

si oicn <Dmmm®mi 1 tt hiz^smms^ 

6(i^giam (EJM) , IMfeiHK. -f^tftzHfrh 
«fi£$ixo„ :<OS. £JIElft«litl 6<Dmml,zmt:B 

[0074] 06, H 7 K, ^ft^'ft, 7L 1 3 <Dffl«cO 

[0 0 7 5 ] *ff*l:«MO S h7>-^^ «J 
ftTPS. 1 1 a (4S(s2<73Sra*6ta 

h. 1 1 b iijb 3 (OJintftitn. 1 1 c (ssg 4 omntk 

SIR. 1 1 nttn#Srol|N£ftB(. 19afc±O!2 0 
a ttJB 1 <0&«i£3&. 1 9 b&«fcu:2 0 b<i£2<0&JR 
£H. 2 0 cl±fS3 0&JSE»£jFl,TP3. 
[0 0 7 6 ] (g) C^i-<t 5 t-. 71 1 3<Dfi£ 

fe^^sii 4 /j-Sffl-r^sr-, tli 3z>^fiii=iifcS 
a > £*mm«o •> y a >iisi«> e> . •> y = > stg 1 o 



(7) 

12 

[0077] ::f, ->y =^s«i oo&is (»<£) 
is, fflitf. cmp, -7--^ n 

[0 0 7 8] ;©I5 (g) (75XS(±, ->y=-^£ffii 

0 i&iiBS l 4 0>IBT»«J*;;4slMx5*#TfT<C 5li 

1 - ^t-|Mi:pllS?r^7t5: fcA^MBifeS. 
[0079] ftcis 5(h) K^-f «fc 3 7L 1 3 (Dm. 

n<D&mm 1 4 ± <? ±© % tl 1 3 wfflynrojfeaK 1 4 # 

CDE, RIE^K^-Txyfyygtu^i 
•>hiyf>yrfflP5. fc*5, ^.^^coff) ICC 
MP^fflPTtftP, 

[0 0 8 0] rroi, iExyfyj'ttiicMPCJ: 

^/--^JUi&^S i0 2 ll 8 WSfifcza^USfSr-S- 

[0 0 8 1] fclwPE (h) (Z^-Ti 5 7*9 
VDSIlPT, 5L1 3 roESBfi!l05ro->y = ^SSl 0 
OgI*Il:S i0 2 I18 (Jg2 4>*eifcfi!) S-fM-T 
5. ^C*s, 16ig.7*o-fe7>d5^*Six5>^-g-tcii, s iO 

30 t,\ tfc, ->y =y|«l 0*s*tt5C*«r^*< Lfc 

p#-g-fcji, s i o 2 £Si_8cottfc>y #y-r 5 

[0 0 8 2] mzm 5 ( i ) 3 7 

1 5 ^SHitoSt, CMPfi^fflPTS i0 2 11 
8. aHifelUll 4«rW«f5. 

[0 0 8 3] rro^*, JtiiTL (?L13) rttwJfe^BIl 

^o->y a^£«l 0©Si«->'!J =^fi«s^S i 0 2 

«o [0084] wjiiie^fc «t ? td, *ni6^-eii. ->y 

= v£ffil 0<O^cSlclS->y =>S«1 OerJfiiL'iv^ 
7L1 3*»*Lfc«. = >S«1 O^SrW 

S-T5ri:lcJ:»?, JtiiTL (7L1 3) rtiiaMK^^^ 
(^m 4, 5) T-S*bjA5Jxyt«it=Sr 

[0 0 8 5] LfciioT, *n&J&mz£*Hi, hbV> 
•>y =>StSi A : J1< Tt (ii^liffp) , i^pJtiifL 
feSStS^S^tt^OT?. Sii7L (?L1 3) *s»a7- 
7^ ((SMI 4, 417 7/1 5) T'mtb&Ztittm 
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[0 0 8 6] Sfc. *Mfi»««*ife«:, J5v>->y=V 
g«<£>S®*» fei y V if LT^v>JTii7L Sr^fiSf 5 * 

[0 0 8 7] !!©■>!) =<>-S«SrS i 0 2 Rl 

8T« ?£.^#ft^$§£-l;:i4, MS (g) OXgT*, ft 

8itetei4 5riit5:tf, jra*. (?Li3) as 

[0088] * fc. '/Ja >mS. I 0 <D«F8 (&iS) 
5rtas»*LV\ 1**45,, *x^tt-*fc*#<, 

[0 0 8 9] *fc. ftJSEHOi&fclitncTL 1 3 

B8©?RXgtf>»lf££tt-f icfcFtf. ftJSE&li 20 

[0 0 9 0] ZtliZl *) , ffl* (i ftSS^i LTA1E 
H (A l C9gt&!4 6 6 O-C) M7"7 

eootss) tas»rffii:*5„ 

[0 0 9 1] tti, ^ 1 5 

[0 0 9 2] ftJS7*7^1 5 SrJgj&Lfc&lCiTF 30 

[0093] a s iw, ©*itoaaie7'9 ^oBrsta 
Sr^i-. wjxtias (f) <nj:m.\zn%-t-zmm®x-& 

[0 0 9 4] 18 (a) 14, «lt»;g«)mt7'7/«: 

[0 0 9 5] 18 (b) li, 1^ hV^ll 8^*1-5 
g^77 i/Sr^LTV^o. 40 
[0096] ■*-**>*». ;08g7- 7 ^tll |Tii?Lrt 

ft. *LT*3E*»£lci|MMM6«i 0 a b<om&M& 
&.<»mfr&3>~?7 V \ 5 i<3 fc/J"£vM&* hu^Il 8 

[0 0 9 7]fi^ hU-*Ml 8tt, «IUt. ^NftftR. 
ftBB&wi^-fiVC-fcfivv, ftfMftctt, agg'-i-;* h 
ffi. FOXIH, SOGI, HDP (High Density Plasm 
a ).-CVDStMLtS i0 2 »<t t'&hVf btl 
2>„ so 



i4 

[0 0 9 8] r<D,fcp/£ggg;/7^S:ffl^5r tCi 
y 3 >S« 1 0 «t> \zxm*#£.-t S z t K J: 
[0 0 9 9] 08 (c) fi, *YyrftSR4 SZ^-f 

[0100] -rfcfc*.. ft«77 ^i5ii, mmn0>& 

fOggSS-CUjWBjfc&ftTfcb-f . :oii/7^1 
5 <D_hffitcf4, Ki§7l£:?t«H-5 *r T'ftJSK 4 5 «* 
«J«$ftTH5. *fc, 08 (d) li, *t>y7"MI 
4 5 0ftio9fC. yylUWU 6*m\>>1l1SM77- 

[0 10 1] r<0i5^ d ri'5'7*ftjgR4 5, ^rtyT" 

&jme 4 6 9 , &JS77 ^15 nmmzw-mzx- 
[0102] Kfc, ea-e»j*-c#5*iry7iana4 

[0 10 3] 0911, 711 3 ©ft0>»jfeSrtfe*j5H-ia 
BfSH-CfcS. mil. R I E5itzteft-y7->yt. 

[0104] *1\ 19 ( a ) tCTF-fJ; 5 K, ±SSS 

{loo} o->y = ysgi 0 iicrn 1 ajfm&fHK 1 

iZ&tfLTZo RtcHll (a) iC^-fi^lC, SiiQi 

<t>^7-9 — > 1 2 2r-^^ ^ (C LT^ 1 <£>Sfl3f£iiii!3? 
1 l*J«tU«->y =>^£ffil 0 Srocy^^^LT, »fSJg 

[0105] ^y^v^tLTfi, r 1 e, * 

y^>^(D*g-»C»i, 09^.14. aiy^^^^i: LTC 

1 2 BfifttUTM»fe«v^. 

[0 10 61^139 (b) JC^-fi^lC. TXt'<9 
—> 1 2 $r^^7(CLT->i; 3>1S1 O&9.X3' 
y^V/LT. {111} ffi^rSa^-fro. 
Wiwm^E.fkm<oili 3 2 Ji^fi£$ia-5. *v°f-\stf 
StLttt, «<I^J4, ag*J6 0~9 orfOKOHgjK 

[0 10 7] i5ctwP0 (b) I^i-«t5lw. 7L 1 3 2 P*3 
(C, gijxtf. Ni. Ti. Zr. Hf, VSfCDftjg 2 1 
£Eg-f3„ Jlftttfctt, ftJS2 lSrai 3 2 <F>fe.<»% 

[0108] i5:lcl3 9 (c) tc^-t-«t9lc. SRftiaici: 
9. 1 k->V =>>mmi 0 tSrSJ^e-frT. 7L1 

3 2 <dt%<d->>) = >StSl oicil->yt^ KK2 2 
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[0 1 0 9] 1*1-09 (d) iZTji-tX HZ. 

1 3 3 IrffM-fS. **!;:, i&SM^fi£*JJ:^Ktlft 

[0110] :roJ:7 lc?L5rSPgWI^< -ti-tizi 

[oiuiBioc. &JS7'7^cotewff^*a*^ 

[ 0 1 1 2 ] 1 1 0 ( a ) tt. £S(l£l/<-* h 2 3 

•^SfiTLts. sestet ogs^-* H2 3%mmt 

fc^LT^S. ^©^fiJ^S^-^ h 2 3I±. 
[0113] 110 (b) tt. ^ffid&JB©^ 24*: 

HfcfclMMtt-f 2 4 £CMPft3|£ffi^Tl&£-f 3 i: V 1 
[0 114] fcSS, &JRS8:£t2 9(Dftto9lC 
[0115] 110 (c) li. ±E(-->y =>SI2 5 Sr 

m (^fh^) zM&Ltz'&, mi&mizj:<omM.€^mm 

=>M2 5 tZRI&ZltT. IfcRi/V-V-J KM 2 

JSv-'Jf-^ KK2 6I1, f*l;ilfCMP!2:t?£E^-Cl&± 
5. 

[0 116] ->y =>yKli^Jg±C = >7*-^/H3 

Lfci^t, 110 (c) <M5m<r>%&, TLtm<X 
t . <7ll*J0ffllifeitK 1 4 eo£®li v- y => >BS 2 5 T'5i 
fcixS^T-. TLrttOfflllfeSKl 4<0±ffiera^&JS-> 
y -y - ^ KM 3 1 ^JfJfifc^ftS,, ££5, 7Lrtl-2PS5^SI 

[Oil 7] 111 IC, ^7*7^^$ b\Z%i\COm^ 

[0118] £1\ 111 ( a ) \ZnrfZ. 5 (C. 7L 1 3 

= ^2 7»Sf5. '<D&. IH1 (a) 1^1" J: ? 
C, TL1 3 rtlCitS 1 0 v mggcON if 28 (&S* 

[0119] ZtetCiai 1 (b) 3 II. gt&sc: 

J:")->y=>K27i:Ni^2 8 ?L13 
frlZ-vT^s KK2 9 5rff?EXr5, fl.l3«i: 
y =>K2 TisiTJN i&2 8i'^£^<73 
= >>r/L.->y-y-^ K8I2 9W±g5(-li2PSB^^ 

[0120] ii i ( c ) ;z^-fi ? ic. ±m 



i6 

1M KM 3 OOiiSEt^SfliSE^r^r-r y 7"M 3 5 T-il£> 

[0 12 1] ft*>\ ^Sr^^trffM-fo^&ll^lxS 
T-l-SE-<fc*ft (CVDft, *'<?9m. m- 

Stf-A-£fflv^75£ t gliSi££/Bv^2fa:) npg££ 

io [0 1 2 2] 1 1 21:, 88*^5 ^OffiO*«*ftSr* 

££l ltt*ffifc»»LTjra7L«r?B«Lfca. ^17* 
7^1 5 $rffM1"5 - t i^fcoo 
[0123] *f . 112 ( a ) Iwijrf «fc o tC, 
S^MSntv/Da^Ifil OJiKA 1 t>btt^ 
X?/<9 — > 1 2 a 3r®fi£Lfc&. Z<T>-**t'<9 — y 

1 2 a Sr^^l-LT. ^ 1 0>SIBH£!ftflS 1 1 *5 itfv' 
y =>-S«l O^xyfy^L, M 3 Sr^fiSc-T*. r 
CD^. t<9 — y 1 2 a 5rl^£-T5o 

20 [o i 2 4] mzmi 2 (b) izfa-r z ? ±mizs 

OGl3 1^MLfci, ?L1 3*s*^a«>ii4ix5 
i:i:Mi:FOXf 3 2 ZtefiL-fZ. 

[0 12 5] ftCSl 2(c) (C^-Ti^lw, 711 3^ 
WSOG^3 ld3«tt/FOXffll3 2^r«x.lfCMPfey 

[0 12 6] r.(Om, 15 (e) ~15 (i) (C^Lfc 

[0 12 7] JklCll 2(d) IC*-f 7L1 3rt 

30 14 (d) . 15 (e) OlStSS*!:, ?Ll3rtfC^ 
4 54*^9^1 5 4rSii**j*-*-5. 
[0128] ?i*3. 1 1 3 (C^-f-i 7 <Cgia*SO»^- 
fCH, &.fr-7y7l S<D^fS.'mz^y K3 3, A u tf- 
/u^ifro^STK-zu 3 4 SrB^-TS. 
[0 1 2 9] 11 4*>J:U J !l 5C, SE^7*7rco$ip 

* S jfttt. -> y => >S« 10t ItgiJO fc 1 oT'Ss c 

fe^fiE$nyt^S7-7^i 5^?li 3^ica*iitf^ t 

40 [0 13 0] fttoi;. ^17*7/1 5 0^i£l:ov> 

[0131] if, 114 (a) IZtHTX 0 IC. SiO 

2 4»e>ftS£&3 5WSMH3I3 6 4rJg^-t-5. 

[0 13 2] (5:1-1^1 (a) IC^-TJ: 5 ti, i«3 6rtlw 
^JR#-^ 3 7 &««>&tf, 

[0 13 3] t*i:. 114 (b) tc^-fieilc, »«i 
SlcJ:9*«#-x.3 7«rJg»-f 5C ttcj:9. «36 
F*?l-^JSSI*>e>^54£«7'7^1 5 2r7g/£1-5<. 

[0134] pufe^^Cftjg^^nfc^jR 
so 7y<f\ 5*rWfflLT. ««7*7^«:»fSEr5*Slco 
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[0135] ST. 014 ( c ) ICjkT J: 5 fc, &;&7 

8 'w^JST*?:/ 1 5 3. 
[0 13 6] ftlCiai 5 (d) fc#i-J:3fc, 
/UA3 8tCg»$^fc^jS7*7^1 5£**3 6^f,SJl3 

an-. 

[0137] friz® 15(e) iZfp-t i. 1 1C, 14 

( c ) <7>xm<r>&fe<Dis y = ioro?ii3 rtic, 
f£^7-ivUA3 8tcS*$ttfc^jB7*7^1 5 4-S*ii 
tf. ~<K'&. #%7<<A<J±Z 8Sr^*-TS„ 

[0138] zucn 15(f) ic^-r i ? ic s 

:T*1 5£?Ll 3rtK@£T5., 

[0 13 9] -o<t5££;Ki 5lcfcfba>c»Jgfi&$;i^ 
?' L ;:&JS7*7:?'l szmm-r *'<y*m* 

[0140] &:tb\ w r.TliS«3 5 tf>$mt LT S i 
O2 Zm/vtiiK M*-^3 7i®tL)£vWfi) 

[0141] fc*5, &JRj£-A- 3 7 ODfSfr •? A u S 

^-^ y ->SlSiJ)Slr^V^TS3 6 rticglltt^ 
HrffifciiA,^. h£fcg3£LT&jK7* 
7^1 5Sr^figT5, 

[0 14 2] :;t, Au*fciip d^ro^a^-^ h 

f±, ->!) =^S«1 0 tttgijOt 5tfc5Ifi3 5-Cff 
v\ 

[0 14 3] sfc. fe?7^/i-A3 8£:/?ll^T&JS7*7 
n 5Sriff 3 6^e>^tiajLfc3J5, fc* >-fe y h^cofl!l<75 

[0 14 4] Sfc, ?U 3 ft KfcP> 
"T5 - i: (C i <0 , &jB7*7 ^ 1 5 1 3 F*H£@£ LT 
t>A^. WxliSOGSfcttFOX&ifSr 

o, 

[0145] (.m^cnmm&B) bi 6f±, *^<os 

5 roSMSI^S^A'ff s> 7"^j§& mS-RJ- y 7<r> 
J&rfi1j&&7ri-fWiEfflX'hZ). ftis, I2 4. H 5 O^r/u 

y T^Wfl^fBiH y 7* i: 5 tt#fci±H 4 . 
H5£|5j-?5-§-$rfi-L-cfc!). Bft«ttQI?tt i 'ffttT3. 

[0146] *niigffjfliri±. m4<DmMBm<D®5 
(i) roisrot, di 6 (a) jcjjt-r «t 9 c ->y = 



(10) 

[0147] ftKH 16(b) fO^-TJ: ? ^JRT-T 
^15 (Jta?LO$te%«ad-ODfl») <t¥BB/<V7-8 £ 
Srfig-g-frLfcS, ^7*7^1 5 i^BB^>7*8 i £ 

[0 14 8] r^f. 4tJB7*7 ^ 1 5 i^ffl/<y78 t 

fsrsfefcib, int. ^mss^Dngst-t-^T-^vt 

[0 14 9] ^VT'SWiBJHjiSjriiTLOffiJBtS 

■C, '07*8li±!3 3i@KB££;h,S::i:Kft.5 0 
[0 15 0] iS»IC&jR7 , 7 1 5iSKii?L-4^3l 

=>>StEl 0 ill^L^V^T, /<>-7*8fC,t5->y a 
>Sffil 0O^S!;£^iftt;:|&!t-f-5::i#T-t5. 
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